Human chorionic gonadotropin (HCG) is a glycoprotein hormone secreted by the trophoblastic cells of first trimester placenta. HCG is composed of two noncovalently bound dissimilar subnits, a and j3 (1) . The a subunit is common to all the glycoprotein hormones (2), furthermore, this subunit is encoded by a single gene in humans (3) . In contrast, the /3 subunit of this hormone differs among glycoprotein hormones, and it determines the biological activity.
Most of the endocrine cells possess the storage granules in cytoplasm, and it is generally considered that secretion from these cells is mediated by exocytosis pathway (4). However, for HCG, the exact secretory mechanism has not been clarified. Two possible pathways have been postulated, that is, secretion by a mechanism via secretory granules or mediated by small vesicles. The former possibility is supported by the presence of the cytoplasmic granules in syncytiotrophoblasts of first trimester placenta which are shown to possess HCG immunoreactivity by using avidin-biotin complex (ABC) and protein A gold method (5, 6) . On the other hand, Dreskin and Yorde supported the latter possibility, because they found no evidence of HCG in storage or secretory granules (7, 8) . BeWo choriocarcinoma cell line and SC H choriocarcinoma cell line have maintained several characteristics of the normal trophoblasts (9, 10, 11) . These cells produce HCG, HPL, estrogen and progesterone (12) . To elucidate the secretory pathway of HCG, these cell lines are available as in vitro models.
In this report, we have attempted to elucidate the secretory pathway of HCG and its subunits in the human placenta (first trimester and full term) as well as in the choriocarcinomas.
MATERIALS AND METHODS

1) TISSUE AND CELL CULTURE PREPARATION
10 weeks and 38 weeks term placentae were fixed in periodate lysine 4% paraformaldehyde solution (13) for 20 hr at 4°C. After fixation, the placentae were washed with 0.01 M phosphate buffered saline (PBS) containing 20% sucrose solution overnight at 4°C. Then the 6,am frozen sections were cut by cryostat and were attached on albumin-coated glass slides.
BeWo choriocarcinoma cells (obtained from Flow laboratory) and SCH choriocarcinoma cells (obtained from Immunobiological laboratory) were cultured in Waymouth MB 752/1 (Sigma Co.) 50% medium diluted with 40% Gey's balanced salt solution and supplemented with 10% fetal bovine serum (Hyclon Co.), 100 IU/ml penicillin and lOOag/ml streptomycin sulfate (Sigma Co.) at 37°C in a fully humidified atmosphere of 5% CO2 in air. Each cell was harvested by treatment with 0.25% trypsin and 0.02% EDTA solution (Sigma Co.). The cells were adjusted to the cell concentration of 2.5 x 105 cells/ml, and incubated in Lab-Tek chamber slides (Miles Sankyo Co.). Four days after incubation, the cells were fixed with 4% paraformaldehyde in 0.01 M PBS for 1 hr at room temperature. Following washing with 10% sucrose in PBS, these cells were frozen and thawed. 2) IMMUNOCYTOCHEMICAL STAINING Nakane's direct or indirect peroxidase-labeled antibody method (14) was performed on these materials. For direct method, 6 im frozen sections and cultured cells were incubated with HRPO labeled anti HCG subunit (kindly provided from Dr. S. After incubation, the sections and cultured cells were fixed in 2% glutaraldehyde solution in 0.1 M sodium phosphate buffer (SPB) pH 7.4, for 20 min. Then the mateials were pre-incubated for 30 min in 3, 3'-diaminobenzidine (DAB) solution. After this pre-incubation, the sections and cultured cells were incubated in GrahamKarnovsky's reaction medium (15) which contained DAB and 0.05% H202 for 5 min. Subsequently, the sections and cultured cells were post-fixed with 2% 0504 in 0.1 M SPB for 60 min, dehydrated in graded alcohols and embedded in Epon 812 by the inverted gelatin capsule method. Ultrathin sections were obtained by LKB ultramicrotome and were investigated with a JEOL 1200 EX electronmicroscope without lead citrate and uranyl acetate staining.
RESULTS
In 10 weeks term placenta, immunocytochemical localization of HCG, HCG a subunit and HCG Q subunit were similar in localization. They were localized in the perinuclear space (PNS), rough endoplasmic reticula (RER) and small secretory vesicles which were fused with cell membrane at the crypts of microvilli of the maternal surface. However, microvilli were negative for HCG or its subunits (Fig. 1) . Furthermore, they were seen in the large lysosome-like granules at the maternal side. It was also localized in the Golgi complex in the fetal side. Free /3 HCG subunit was localized exclusively in the large lysosome-like granules and in some of RER (Fig. 1 inset) .
In 38 weeks term placenta, morphologically, the microvilli which was well developed in the early weeks term placenta was markedly atrophic. HCG, HCG a subunits and HCG /3 subunit were localized in a part of PNS and RER in the cytoplasm of both maternal and fetal sides. Moreover, immunocytochemical localization of HCG ~3 subunit was observed in the Golgi complex facing the fetal side (Fig.  2) . Free HCG /3 subunit was not seen elsewhere in the 38 weeks term placenta. The small vesicles and the large lysosome-like granules were not observed.
BeWo and SCH cells possessed well developed microvilli around the cell surface, and small vesicles beside the surface. Immunocytochemically, HCG, HCG a subunit and HCG j3 subunit were localized in the PNS, the dilated RER, the Golgi complex and small vesicles in both cell lines (Fig. 3) . Cell surface microvilli were negative but microvilli-like structures presented in intracytoplasmic lumina were positive for HCG, HCG a subunit and HCG /3 subunit in both choriocarcinoma cell lines (Fig. 4) . Free /3 HCG subunit were predominantly observed in the large lysosome-like granules (Fig. 3 inset) .
DISCUSSION
The hypothesis that HCG may be secreted by a mechanism involving the classic secretory granule exocytosis pathway has been challenged by immunocytochemical staining techniques (6) . From our observations, HOG and its subunits were localized mainly in the perinuclear space (PNS), rough endoplasmic reticula (RER) and small vesicles in the placenta. Microvilli were negative and this was different from previous reports (7, 8) . It was noticeable that there were marked differences in immunocytochemical HCG localization between 10 weeks placenta and full term placenta. In 10 weeks placenta, HCG localization appeared to be oriented predominantly toward the maternal side in HCG secretion. HOG and its subunits containing small vesicles were mainly present in the cytoplasm of the maternal side and frequently these vesicles were fused with cell membrane at the crypts of microvilli. In addition, free j3 subunit was predominantly localized in large lysosome-like granules. However, in full term placentae, this characteristic arrangement of organellas toward the maternal side disappeared. At this stage, microvilli were atrophic and HCG or its subunits containing vesicles were not seen. It is noteworthy, however, HCG j3 subunit was clearly demonstrated in RER, more predominantly in the cytoplasm of the fetal side. This may indicate actual production of HCG 3 subunit production in term placenta and may account for low HCG 3 subunit level in the maternal blood. Predominant localization of free ,l HCG subunits in the large lysosome-like granules of 10 weeks placenta may suggest their role in digestion of excessive free j3 subunit.
In two choriocarcinoma cell lines, BeWo and SCH, HCG and its subunits were localized in PNS, RER, small vesicles and large lysosome-like granules. The localization pattern was similar to that in 10 weeks placenta, but the organellas were not arranged as orderly as in the placenta. In addition, HCG and its subunits were partially localized in microvilli-like structure presented in intracytoplasmic lumen but not localized in cell surface microvilli.
These results suggest that HCG secretory mechanism in the first trimester and in choriocarcinoma cell lines may be mediated by small vesicles. Furthermore, our data may indicate that normal placenta has a secretory direction toward the maternal side in the first trimester, and may be toward the fetal side in term placenta. But in choriocarcinoma, this characteristic secretory direction is lost and HCG and its subunits in the small vesicles may be secreted toward some random direction. The involvement of the cytoskeleton in these differences in secretion between placenta of 10 weeks and full term and between the placenta and choriocarcinoma is to be investigated.
